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(57) Abstract 



A plastic composition which at least when hardened is resistant to fire comprises: a binder comprising a flexible 
film-forming adhesive polymer, such as polyvinylbutyral, in a volatile solvent, preferably a non-flammable volatile solvent 
such as trichloroethane, the binder having dispersed therein a fire retardant such as aluminium trihydrate, an exfoliatable 
mineral, such as vermiculite, and preferably also a thixotropic agent such as precipitated silica. 
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Fire-resistant opposition 

The present invention relates to a caiposition which at least when 
hardened is resistant to fire. In particular, but not exclusively, 
the caiposition may be a plastic composition which hardens on 
5 exposure to air. Such a plastic caiposition may be used as a 
sealant or mastic, in particular to seal around pipes, wires or 
ducts or other services where they pass through walls or 
partitions. 

In accordance with the present invention there is provided a 
10 plastic caiposition which carprises: a binder caiprising a 
flexible film-forming adhesive polymer in a volatile solvent, the 
binder having dispersed therein a thixotropic agent, a fire 
retardant and an exfoliatable mineral . 

On exposure of the caiposition to air the volatile solvent 
15 evaporates causing the ccrrposition to harden. 

The adhesive polymer may be polyvinyl butyral. 

The volatile solvent is preferably non-flammable. 

The volatile solvent may be trichloroethane. Trichloroethane 
evaporates sufficiently quickly in air at ambient tenperature (i.e. 
20 18-24 °C), is non-toxic or of lew toxicity and is non-flamnable. 

The thixotropic agent, which may be precipitated silica, serves to 
prevent slunping of the caiposition in use. It is envisaged that 
the thixotropic agent may be emitted in certain circumstances. 

The fire retardant may be aluminium trihydrate. Aluminium 
25 trihydrate acts as a fire retardant by giving off water vapour 
leaving aluminium oxide, which is refractory and which, when 
exposed to high tenperature, can combine with other inorganic 
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material present to form a hard fire retardant crust. Such other 
inorganic material may include the thixotropic agent and the 
exfoliatable mineral. 

The exfoliatable mineral may be vermiculite, which exfoliates when 
5 heated above 250°C giving a heat-insulating material. 

The binder preferably ccnprises dispersed therein a carbonific. 
The carbonific may be an organic polyhydroxy compound such as 
pentaerythr itol . 

The binder preferably contains dispersed therein a formaldehyde 
10 resin such as melamine formaldehyde resin. 

In addition to the formaldehyde resin the binder preferably 
contains dispersed therein a cijoss-linking agent for the resin. 
The cross-linking agent may be a polyamido ccnpound such as 
dicyandi amide. At elevated terperature the formaldehyde resin is 
15 cross-linked by the cross-linking agent and acts as an additional 
binder. At even higher temperature the formaldehyde resin 
deconposes to form a carbonaceous char which enhances the 
fire-resistance of the composition. Thus the formaldehyde resin 
serves at least in part as the carbonific. 

20 To accelerate the rate at which the carbonific (e.g. the 
cross-linked formaldehyde resin and/or polyhydroxy ccnpound) 
decomposes at high terperature and/or to reduce the terperature at 
which the cross-linked formaldehyde resin begins to decompose, the 
binder may contain dispersed therein an activator which promotes 

25 the decomposition of the resin. 

The activator is preferably an anmonium phosphate such as 
monoairnonium phosphate. 

The binder may further contain dispersed therein a water-hardenable 
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setting agent such as Plaster of Paris (CaS0 4 .^O) . The setting 
agent, by reaction with atmospheric water, aids in the hardening of 
the composition when exposed to air, acts as a filler and by giving 
off water vapour when heated assists in making the hardened 
5 ccnposition fire resistant. 

The binder may further contain dispersed therein a potassium, 
sodium aluminosilicate to prevent premature curing or hardening as 
a result of possible danpness in one or more of the ingredients 
such as the anmonium phosphate and the formaldehyde resin. 

10 The binder may include castor oil to inprove the flexibility and 
damp resistance of the hardened ccnposition. 

Preferred proportions, in parts by wsight, of the various 
ingredients of the composition according to the invention are given 
below. 



15 Ingredient 



Preferred 
proportions 



More preferred 
proportions 



Monoammonium phosphate 8-20 

Di cy an di amide 3-12 
Melamine formaldehyde 

20 resin (uncured) 7-16 

Plaster of Paris 2-6 

Pentaerythritol 1.5-4 
K,Na alumino- 
silicate (e.g. Silosiv A4) 3-8 

25 Vermiculite (exfoliating) 4-12 

Aluminium trihydrate 4 — 12 

Polyvinyl butyral 3-8 

Trichloroethane 20 - 40 

Castor oil 1.5 - 4 



10 - 18 
5 - 10 



9 
3 
2 

4 

6 
6 
4 

25 
2 



14 
5 

3.5 
6 

10 
10 
6 

35 
3 



Precipitated 

silica (e.g. Aerosil) 0.5 - 2 0.5 - 1.5 

The above parts by weight are based on a total of 100 parts by 
weight of the specified ingredients. 

5 In addition the caiposition may include one or more inorganic 
fillers such as transition metal borates {e.g. zinc, copper and 
iron borates), china clay, zeolites, alumina, and other cannon 
mineral fillers containing aluminium and silicon. 

The caiposition may ccnprise, dispersed in the binder, expandable 
10 graphite as a filler. 

The desired consistency of caiposition depends on the intended use 
of the caiposition. The composition may be formulated to have 
whatever consistency is desired. However, in general the 
caiposition is preferably formulated to be of the consistency of a 
15 conventional mastic and to be extrudable from a conventional mastic 
extrusion gun. 

The invention includes within its scope not only the plastic 
expositions described above but also the hardened caiposition 
resulting from exposing the plastic caiposition to air. 

20 The invention is illustrated by the following exanple. 

Exanple 

The following ingredients were mixed together in the proportions 
(parts by weight) given. 



Ingredient 
25 Monoanntxiiura phosphate 
Dicyandiamide 



Amount 
14.6 
7.0 



5 



Melamine formaldehyde resin 13.2 



Plaster of Paris 3.8 

Pentaerythritol 2 . 7 

Silosiv A4 5.0 
5 Vermiculite (lew tenp- 

erature exfoliating) 7.0 

Aluminium trihydrate 7.0 

Polyvinyl butyral 5.5 

Trichloroethane 30.7 

10 Castor oil 2.4 

Aerosil 1.0 



The cenposition had the consistency of a conventional mastic. 
The composition hardened an exposure to air. 

The cenposition of this exanple can be used (before hardening) to 
15 seal around service iters such as pipes, cable trays and ducts 
where they penetrate or pass through the inner walls of buildings. 
The material hardens rapidly an exposure to air, with minimal 
slumping, by evaporation of the trichloroethene, to give an air- 
tight seal around the penetrating item. 

20 On subjecting the hardened composition to elevated tenperature 
under fire conditions, it intumesced (expanding to 2 to 3 times its 
original volume) and formed a fire resistant sinter which could act 
as a fire barrier, that is a barrier to flames and hot gases. The 
sinter had a good heat-insulation value. 

25 Tests were carried out as described belcw. Tests 1 to 4 were 
independent tests carried out by The Loss Prevention Council (LPC), 
formerly known as FIRTO, in accordance with British Standard 476 
Part 8, 1972. In accordance with the time/tenperature curve of 
this British standard, the tenperature is 930°C after 1 hour and 

30 1040° after 2 hours. 
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Test 1 

In this test, the opposition of the exarrple was used to seal 
around a 75 nro diameter steel pipe passing through a HO rtni square 
hole in a 225 mn thick brick wall. After hardening of the 
5 ccnposition it was found that the seal satisfied both the 
insulation and integrity requirements of the British Standard over 
a four hour period. 

Test 2 

Integrity ratings for mastic filling the cross section of 20 x 200 
10 urn apertures in a 3 m lightweight aerated concrete block wall 
having a thickness of 100 irm were measured. 

The wall formed one wall of . a furnace. The internal furnace 
pressure was 30 Pa (gauge). 

The mastic was the ccnposition of the invention and was supplied 
15 into the apertures to fill the cross-section of the apertures and 
seal the apertures and then allowed to harden. Ihe length of the 
bead of mastic in each aperture is referred to below as the depth 
of mastic. 

Results were as follows: 
20 Depth of mastic 

25 nro 
50 irm 



Integrity rating 
78 minutes 
130 minutes 



test 3 

This test was carried out similarly to the Test 2 except that the 
25 mastic was used as a sealant around a 76 ran outside diameter steel 
pipe passing through a 105 irm square hole in the block wall. The 
mastic filled the entire length of the hole. 
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The integrity rating was greater than 130 minutes. 
Test 4 

This test was carried out similarly to Test 3 except that the 
mastic was used as a sealant around a 105 irm PVC pipe fitted with a 
5 pipe closer collar in a 150 mm square hole in the block wall. 

The pipe closer collar carprised three 2 nm thick layers of 
flexible graphite-based intumescent material (as described in 
Exarrple 1 of our International patent application no. 
FCT/GB87/00650), giving a total thickness of € nm of intumescent 
10 material, underneath a 115 mm long x 0.06 nm thick steel collar 
fastened onto the pipe with clips. 

The integrity rating was greater than 130 minutes. 

Test 5 

Six 2" x 2" holes in a 4 sq. ft. Monolite test panel ware filled 
15 with the ccnposition of the exanple. After hardening the 
ccnposition was tested in accordance with ASTM 814/81. 

In a first part of this testing procedure, the test panel was 
subjected to a one hour fire test in accordance with a 
time / teirper ature curve as specified. Then the test panel containing 

20 the ccnposition was subjected to a stream of water frcm a fire 
hose, the water discharging at a pressure of 30 psi (210 kPa) from • 
a lh" diameter nozzle at a distance of 20 1 frcm the centre of the 
test panel. The water was discharged frcm the nozzle at the panel 
for lh seconds per square foot of exposed area of the hot panel. 

25 The refractory plugs formed by the hardened ccnposition were held 
sufficiently strongly not -to be dislodged by the force of the 
stream of water and no water passed through to the unexposed face 
of the panel. 
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In a second part of the testing procedure, a similarly filled panel 
was subjected to the same heating procedure for two hours. The 
seals formed by the hardened composition at the unexposed face of 
the panel remained intact for all six specimens of the hardened 
5 composition. Thus the integrity criteria of the standard were 
satisfied. 

It has been found that the plastic ccqposition of the invention, at 
least as described in the exanple, is sticky and adhesive but not 
tenaciously so. Therefore the composition is best used in confined 
10 situations. 

The composition of the invention, at least as described in the 
exanple, is not adversely affected by low temperature. 

Also the composition of the invention, at least as described in the 
exanple, does not shrink significantly on hardening. 

15 It is envisaged that the caiposition of the invention may be used 
for glazing panels and ventilators, in addition to sealing around 
items passing through walls and partitions. 
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CLAIMS 

1. A plastic ccnposition which at least when hardened is 
resistant to' fire, comprising: a binder ccnprising a flexible 
film-forming adhesive polymer in a volatile solvent, the binder 

5 having dispersed therein a fire retardant and an exfoliatable 
mineral. 

2. A composition according to claim 1, herein the binder also 
has dispersed therein a thioxotrcpic agent. 

3. A cotposition according to claim 2, wherein the 
10 thioxotrcpic agent is precipitated silica. 

4. a exposition according to any preceding claim, wherein the 
adhesive polymer is polyvinyl butyral. 

5. A carposition according to any preceding claim, wherein the 
volatile solvent is nan-flanmable. 

15 6. A composition according to any preceding claim, wherein the 
volatile solvent is trichloroethane . 

7. A ccnposition according to any preceding claim, wherein the 
fire retardant is aluminium trihydrate. 

8. A ccnposition according to any preceding claim, wherein the 
20 exfoliatable mineral is vermiculite. 

9. A carposition according to any preceding claim, wherein the 
binder ccnprises, dispersed therein a carbonific. 

10. A ccnposition according to any preceding claim, wherein the 
binder contains dispersed therein a formaldehyde resin. 



11. A composition according to any preceding claim, wherein the 
binder contains dispersed therein a cross-linking agent for the 
resin. 

12. A composition according to any preceding claim, wherein the 
5 binder contains dispersed therein an activator which promotes the 

decomposition of the resin, 

13. A ccnposition according to any preceding claim, wherein the 
binder contains dispersed therein a water-hardenable setting agent. 

14. A ccnposition according to any preceding claim, wherein the 
10 binder contains dispersed therein a potassium, sodium 

aluminosilicate . 

15. A ccnposition according to any preceding claim, wherein the 
binder includes castor oil. 

16. A ccnposition according to any preceding claim, including 
15 at least one inorganic filler. 

17. A ccnposition according to any preceding claim, comprising 
dispersed in the binder expandable graphite as a filler. 

18. A ccnposition according to any preceding claim, formulated 
to be of the consistency of a conventional mastic and to be 

20 extrudable from a conventional mastic extrusion gun. 

19. A ccnposition according to any preceding claim, ccnprising 
the following ingredients in the stated porportions by weight based 
est a total of 100 parts by weight of said ingredients: 

Ingredient Proportions 



25 Monoamnoniura phosphate 8-20 
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Dicyandi amide 3-12 
diamine formaldehyde 

resin (uncured) 7 - 16 

Plaster of Paris 2-6 

5 Pentaerythritol 1.5-4 

K f Na alumino-silicate 3-8 

Vermiculite (exfoliating) 4-12 

Aluminium trihydrate 4-12 

Polyvinyl butyral 3-8 

10 Trichloroethane 20 - 40 

Castor oil 1.5-4 

Precipitated silica 0.5-2 



20. A composition according to any preceding claim, when 
hardened by exposure to air. 
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